We performed an angle-resolved photoemission spectroscopy study of the Ni-based superconductor SrNi2As2. Electron and hole Fermi surface pockets are observed, but their different shapes and sizes lead to very poor nesting conditions. The experimental electronic band structure of SrNi2As2 is in good agreement with first-principles calculations after a slight renormalization (by a factor 1.1), confirming the picture of Hund's exchange-dominated electronic correlations decreasing with increasing filling of the 3d shell in the Fe-, Co-and Ni-based compounds. These findings emphasize the importance of Hund's coupling and 3d-orbital filling as key tuning parameters of electronic correlations in transition metal pnictides.
INTRODUCTION
Although isostructural counterparts of the Fe-based superconductors La(O,F)FeAs [1] and (Ba,K)Fe 2 As 2 [2] can be synthesized using 3d transition metal atoms other than Fe, superconductivity is found only in Ni-based LaONiPn [3, 4] and ANi 2 Pn 2 [5] [6] [7] (A = Ca, Sr and Ba, Pn = P and As), albeit with much lower superconducting transition temperature (T c ) values than in the Fe-based superconductors. Unlike the Fe-based family of superconductors, the parent compounds of the Ni-based superconductors do not show any magnetic ordering. While electronic correlations are responsible for a renormalization of the band structure of the Fe-based superconductors by a typical factor of 2∼5 [8, 9] , recent angleresolved photoemission spectroscopy study (ARPES) reported that the band dispersions are renormalized by a factor of 1∼2 in BaNi 2 P 2 [10] and by a factor of 1.4 in TlNi 2 Se 2 [11] , suggesting weaker electronic correlations in the Ni-based superconductors. Since Hund's coupling is believed to play a significant role to tune the correlation strength in these materials, a systematic study and comparison is of importance. Investigating the details of the electronic structure of the 122-NiPn materials thus appears a good starting point for understanding the key parameters for Fe-based superconductivity. Among the Ni-based superconductors, SrNi 2 As 2 is particularly interesting. Superconductivity in this material is found at T c = 0.62 K, and unlike BaNi 2 As 2 and SrNi 2 P 2 , SrNi 2 As 2 share the same tetragonal crystal structure as (Ba,K)Fe 2 As 2 at high temperature, and no structural transition was reported in SrNi 2 As 2 upon cooling.
In this paper, we present ARPES results on the Nibased superconductor SrNi 2 As 2 . We observe small electronic correlations as compared with the Fe-based superconductors, without detectable orbital-selectivity. We show that although the Hund's coupling tunes the correlations in the Fe-compounds, its effect is limited in the Co-and Ni-compounds due to the large 3d shell electron filling. Therefore, in 3d compounds both Hund's coupling and shell electron filling play important roles in explaining the electronic correlations. The absence of magnetic order in SrNi 2 As 2 is probably associated with the poor Fermi surface nesting conditions derived from the measured Fermi surfaces, as well as the negligible local moment due to the weakness of the electronic correlations.
EXPERIMENT
High-quality single crystals of SrNi 2 As 2 were grown by the flux method. ARPES experiments were performed at beamline PGM of the Synchrotron Radiation Center (Wisconsin) equipped with a Scienta R4000 analyzer. The energy and angular resolutions were set at 15-30 meV and 0.2
• , respectively. The samples were cleaved in situ and measured in a vacuum better than 5×10 −11 Torr. The Fermi level (E F ) of the samples was referenced to that of a gold film evaporated onto the sample holder. The high-symmetry points associated to the first Brillouin zone (BZ) of SrNi 2 As 2 are defined in Fig.  1(a) , along with their two-dimensional (2D) projections. Following our previous notations, the various cuts are indexed using the 1 Ni/unit cell, with the parameter a corresponding to the distance between two Ni atoms.
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RESULTS AND DISCUSSION
The Fermi surface (FS) mappings of Sr 2 Ni 2 As 2 obtained by integrating the ARPES intensity within ±5 meV of E F in the k z ∼ 0 and k z ∼ π planes are displayed in Figs. 1(c) and 1(d), respectively. The Fermi wave vector (k F ) positions extracted from the band dispersions are also plotted. The results are quite different from those obtained for the Fe-based superconductors [8] . At k z ∼ 0, a rather squarish, relatively small hole pocket is detected at the Γ point, and a large electron pocket with an approximately hexagonal shape is observed at the M point. In addition, a small hole pocket is found slightly away from the X point. This FS topology is very similar to that measured in the k z ∼ π plane, except that an additional hole pocket is found at Z for k z ∼ π, suggesting that one band has a strong 3D character while the other FSs are more quasi-2D. We also note that the sizes and shapes of the Γ-centered hole pockets differ significantly from those of the M-centered electron pocket, which means that the electron-hole quasi-nesting is poor in this system. Qualitatively, the experimental data are quite consistent with the local density approximation (LDA) calculations presented in Fig. 1(b) .
Figures 1(e) and 1(f) show the 2.8 eV wide 2D curvature [12] intensity plots along the Γ-M-X-Γ momentum path at k z ∼ 0 and the Z-A-R-Z momentum path at k z ∼ π, respectively. For comparison, we superimpose the LDA bands on top of the experimental data. The experimental band dispersions show an excellent agreement with the LDA calculations after an overall renormalization by a factor of 1.1.
For a closer look at the low-energy states, we present in Fig. 2 ARPES intensity cuts along some high-symmetry lines, along with the corresponding intensity plots of curvature and either the related energy dispersion curve (EDC) or momentum distribution curve (MDC) plots. In particular, the top row shows clearly that while only two bands (labeled as α and β) cross E F along Γ-M (k z = 0), a third band (γ) emerges at E F along Z-A (k z = π), which is consistent with our FS mappings. The η and δ bands together form a hole pocket around the X point.
As compared with the Fe-based superconductors, the LDA calculations match the experimental results very well and the band renormalization is very small for SrNi 2 As 2 . The small renormalization factor (1.1) indicates that the electronic correlations in SrNi 2 As 2 are much weaker than that in the Fe-based superconductors, in which the overall bandwidth is typically renormalized by a factor of 2 ∼ 5 [8, 9] . In addition, we do not observe in SrNi 2 As 2 any indication of orbital-selectivity, which contrasts with the Fe-pnictide superconductors, for which the bands with d xy character are renormalized twice as much as the other bands [13] . The weak electronic correlations in SrNi 2 As 2 go hand in hand with small local moments and absence of magnetic ordering. In an itinerant picture, the absence of good FS nesting conditions prevents the formation of a spin-density wave.
In Fig. 3 we compare the renormalization factor of different transition metal pnictides with the 122 structure. A clear monotonic but nonlinear decrease in the overall renormalization factor is observed as the filling of the 3d shell increases from 3d 6 in BaFe 2 As 2 [14] to 3d 10 in BaCu 2 As 2 [15] . This is consistent with the scenario that the electronic correlations are tuned by the electron filling of the 3d shell [16] . Although the Hund's coupling is vital in Fe compounds, we find in our calculations that its role for the electronic correlations are limited in the Coand Ni-compounds. The sudden drop of electronic correlation strength from Fe-compounds to Co-compounds followed by a much smaller slope is mainly due to 3d electron filling. 
Intensity (abr. u.) Intensity (abr. u.) To address the effect of the Hund's coupling and the influence of the filling of the Ni-3d shell in SrNi 2 As 2 , we have performed dynamical mean-field theory (DMFT) calculations of the self-energy (for a review see [17] ) at different physical and artificial fillings. The effective Hubbard interactions have been calculated within the constrained random phase approximation (cRPA) [18] in the implementation of Ref. [19] . The construction of the Hamiltonian corresponds to what is commonly called a "d-dp Hamiltonian" in the literature [20, 21] , that is, Ni d-and As p-derived bands are included in the noninteracting part of the Hamiltonian, and Hubbard interactions are added for the Ni d states. The values obtained for the Slater integrals are: F 0 = 3.55 eV, F 2 = 8.08 eV, F 4 = 5.78 eV. This corresponds to a Hubbard energy U = 3.55 eV and a Hund's coupling J = 0.99 eV, which is notably stronger than in BaFe 2 As 2 or BaCo 2 As 2 [13, 22] . Double counting of correlations is avoided using the correction of the "Around-Mean-Field" form [23] .
We perform calculations for SrNi 2 As 2 and for artificial compounds where we removed 1 and 2 electrons with respect to the filling of the physical SrNi 2 As 2 compound. This is done by determining the chemical potential corresponding to these respective electron counts. In Fig.  4 , we show the imaginary part of the self-energy Σ as a function of (imaginary) Matsubara frequencies for all three situations. We also compare this result with analogous calculations in which we put the Hund's coupling to zero (i.e. F 2 = F 4 = 0 in terms of the Slater integrals). In a Fermi liquid, the imaginary part of Σ on the Mat- subara axis vanishes linearly, and the slope is related to the quasi-particle residue Z as
Within DMFT, Σ is purely local and Z directly equals the inverse effective mass enhancement. For SrNi 2 As 2 , we obtain an effective mass of m*/m=1.2 ∼ 1.3 in good agreement with the experiment. The orbital dependence of the effective mass enhancement is negligible in this case. Interestingly, the effect of the electronic correlations is found to be even weaker than in the case of vanishing Hund's coupling J = 0, in contrast to what was found in BaFe 2 As 2 or BaCo 2 As 2 [13, 22, 24] . Such a behavior is consistent with the scenario of the influence of Hund's coupling developed in the literature [24] [25] [26] [27] . The key parameter is the large filling of the Ni-3d shell. Indeed, the constructed Wannier orbitals contain 8.8 electrons due to the Ni-As hybridization that increases the number of electrons in the Ni-3d shell with respect to the nominal electron count of 8 electrons per Ni. When this number of electrons is reduced by 1 per Ni atom, the effect of correlations is slightly enhanced by the Hund's coupling and a small orbital dependency is retrieved.
In Fig. 5 we note in particular the more strongly correlated behavior of the d x 2 −y 2 -derived band, which has a large density close to E F . This effect becomes huge when 2 electrons per Ni atom are removed. It is even more pronounced than in BaFe 2 As 2 due to the larger value of the Hund's coupling. Interestingly, the most correlated orbital in this case is still d x 2 −y 2 , in contrast to BaFe 2 As 2 where at this filling the d xy orbital is the most strongly correlated. We have traced back this difference to a more pronounced 3D character in SrNi 2 As 2 caused by the reduction of the c/a ratio with respect to the ones of BaFe 2 As 2 and BaCo 2 As 2 . Indeed, the larger dispersion of out-of-plane bands, in particular in the k z = π plane, leaves the flat d x 2 −y 2 band at E F when 2 electrons per Ni are removed in the Ni compound (the band around E B = -0.808 eV in Fig. 1 (f) ), while the density-of-states of this orbital presents a pseudogap near E F in the Fe compound [28] , i. e. a strong suppression of density-of-states, as shown by the green curve in Fig. 5(c) . The presence of the flat band at E F is strongly reminiscent to the case of undoped BaCo 2 As 2 [13, 29] . In the latter compound, the physics is very strongly dependent on the precise energetic position of this flat band, which determines its paramagnetic behavior (in contrast to ferromagnetic CaCo 2 As 2 [30] ). Yet, the overall degree of correlations in BaCo 2 As 2 is weak. This suggests the global filling to be the key tuning parameter for the correlation strength. The details of the density-of-states, including van Hove singularities close to E F , then intervene to tune the orbital-dependence of the correlations. Finally, we note again that the effect of correlations is weak and largely independent of the filling when no Hund's coupling is present. This demonstrates once more the importance of this quantity to tune the electronic correlations in transition-metal pnictides, from stronger -as in Fe-pnictides -to weaker correlationsas in SrNi 2 As 2 .
SUMMARY
In summary, we have studied the electronic structures of the Ni-based superconductors SrNi 2 As 2 . One additional hole Fermi surface around BZ center Z point is observed compared to Γ point, which indicates a Strong three-dimensionality. Our results are in good agreement with LDA calculations, albeit for a small overall, orbital insensitive renormalization factor of 1.1, suggesting that the electronic correlations in these compounds are weak compared to the Fe-based superconductors. The nonlinear reduction of the electronic correlation strength with the increasing filling of the 3d shell for the Fe-, Coand Ni-based compounds confirms that 3d electron filling plays an important role in tuning the electronic correlations, which may be related to higher T c 's in the Fe-based materials. Although we observe both hole and electron FS pockets separated by the same wave vector as in the Fe-based superconductors, the FS nesting is quite poor, which is possibly a reason for the absence of long-range magnetic order in SrNi 2 As 2 , along with the negligible local moments.
